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’ Wha’ris’r s y and PEM Quals

® Future is a few suppliers with process optimized, high volume tailored manufacturing

capabilities, processes centered around highest possible efficiency and yield, dialed into
@

%

that process, not necessarily a subset of a lot tailored for mil /aero or radiation lot.




VERIFICATION VS. VALIDATION

d Two questions
d Are we building the right product ? => Validation
d Are we building the product right ? = > Verification
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Building product right

Efficiency
making best use of Building the right product

resources In achieving Effectiveness

goals choosing effective goals and
achieving them




RELIABILITY:
WHAT IS IT?

not be able to

e manufacturability

in a manufacturing process.

* Today’s Qual is Pass/Fail



QUALIFICATION
TODAY

rsus what is
and dialed into

manufacturers consolidation: test,
wire bond, die attach,
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® Test program development

j/> ® Reliability Study



Power Management Spans the or

Entire Design Flow ect density

Test Synthesis Verification

AGToRiar: Voltage Behavior ]
Power on Tester omation Power Intent now much power is

’ , how much leakage
Signo | IP 1ges over time.

Silicon Accuracy Physical Low-P P sl
Voltage Drop Design accurate models B ® Test package that is capable of

Variation Power Planning

MCMM performance in terms of connectivity,

draw, how much

conductance, benchmark resistant

paths in terms of vias, not just pass
fail



otimization

® Latency and leakage
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* Standardized

platforms
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nat the chip will have:
ogic, PLL RF, processor, memory,

filters, switches, etc.
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Logic Design Logic Verification Physical Design Physical Verification

Many $100k’s of back-end tools

Spkcifica

Over 12k IP Cores

from
over 400 IP Vendors
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physical design and verification tools and
physical libraries

Analog Simulation
Circuit Simulation




WHAT IS THE
FUTURE?

s, limited

s, mainstream
production availability of IC
assemblers, resource and material

manufacturers consolidation
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/ that far exceeds
® Cloud ¢ ‘qual life cycle

industry on all relic

eading this charge today: Commercial

screening space and automotive. No failures!
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Stakeholders agree on design

Test Chip Architecture

H

ARM AMBA® AX| Async.
AMBA AHB Interconnect

Quad core 1x Shader
ARM Cortex®-A ll ARM Mali™

GPU

Test Test
ROM § ROM

SRAM j SRAM SRAM
0 1 3

PLL DFT

“Simple” silicon qualification
test chip structure

= Enables PPA benchmark testing
on |0nm silicon

= Manageable test chip complexity

Real application CPU
configuration
*  Quad core Artemis cluster
= Power management

*  Production DFT structures

Simplified GPU configuration

= Single Mali shader core and top
level

Demonstrates achievable PPA for
larger configurations




RH - PDK Custom Test Chip
Radiation Enabled i e
Behavioral/Degraded Models

Design, Simulation,
and Topology
Hardening Layout Hardening
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Device — ] Standard
Modeling &

.




Time for a fresh thought process It is an acceptance criteria not a No more cherry picking for a
on how we do conventional criterion that necessarly high rel lot — utilize a main
reliability and Quals that have validates a production lot stream lot based on test results,
no bearing on the physical not adding test latency

product being used
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